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ABSTRACT 



A media server receives, stores and forwards multi-media 
data and full motion video feature presentations within a 
public switched telephone networlc The media server 
receives wide band digital video and MPEG encoded video 
signals. The wide band digital video is encoded using either 
a real-time MPEG encoding for immediate transmission 
over networic facilities to subscribers or. using a multi-pass 
MPEG encoder for storage by the Media Server for subse- 
quent transmission. The Media Server includes four levels of 
storage including DRAM, optical and magnetic disk storage, 
high speed tape storage and archival storage. A Librarian 
Processor allocates storage space on a media appropriate to 
retrieval requirements for the video data. The Librarian is 
responsive to a Storage Manager Processor and a Session 
Manager Processor for providing video program data to an 
Output Controller. The Session Manager Processor monitors 
all input, output and throughput of the Media Server and 
monitors all user initiated sessions. Interface with users for 
multi-media aj^cations and interactive control of video 
presentations is over a packet data network, via an interac- 
tive processor which receives and decodes control data. A 
Multi-Media ApplicatioD Processor supports multi-media 
applications resident on the Media Server. 

36 Claims, 6 Drawing Sheets 
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M£3>IA SERVER FOR SUPPLYING VIDEO from the central source to be stored at the viewer' s premises. 

AND MULTI-MEDIA DATA OVER THE The viewer can play the selection at any convenient time of 

PUBLIC SWITCHED TELEPHONE his choosing. The central source may store the data digitally. 

NETWORK Movies that need to be frequently accessed are stored on 

5 disks. Movies that arc accessed only infrequently are 

This is a Continuation-In-Part Application of U.S. patent archived. A distribution system CPU controls the bidirec- 

application Scr. No. 07/910395. filed Jul. 8, 1992 aban- tionalflowtrfdatafrombothtypesof drives. Several movies 

doncd. can be transmitted simultaneously to different users through 

a plurality of input/output controllers. To noake use of a 

TECHNICAL FIELD iq single transmission media, such as a telephone line, a 

The invention relates to a data storage distributicMi system multiplexer is used, which may multiplex in the time domain 

using the PubUc Switched Telephone Network (PSTN), and, ^ frequency domain. 

more particularly, to a media server for supplying stored Etra U.S. Pat. No. 5.012334, issued Apr. 30. 1991 dis- 

image. video and audio data to local subscribers over a closes a video image bank for stwing a plurality cf video 

p^T^, 12 image sequences. The bank provides a visual effects set for 

video production. The bank includes a library of video disks 

BACKGROUND ART widi an associated library index. A miat^rocessco' is loaded 

Video programming opUons have experienced rapid with the Hbrary index. CSroups of still frames, one ftom each 

growth with advances in communications technology. identified image sequence, are displayed and an operator 

Recent trends have been directed to user definition of ^ ^^^^^ represented miage sequences for 

programming, with each system subscriber specilying the addition to an edit tape and associated edit list prepared by 

programming to be provided. Such a system is described in bank. 

related co-pending application Scr, No. 07/766,535. now Cian^aet al. U.S. Pat No. 4,635.136, issued Jan. 6. 1987 

U.S. Pat No. 5,247347 issued Sep. 21, 1993. discloses a massive inventory of labeled images, which are 

In addition to conventional fuU-motion video programs, " ^^red in a digital form. A TV signal for eadi image is 

advances in personal computer capabiUties have aeated f f » video camera. Stored digitol information 

inacased demands on data base sources to supply informa- <^ft°« '^"^ ^'^,17'^'' ^ * 

tion to households and business. Corresponding increases in ^^^^ ^ recorded. 

data availability, storage, retrieval and transmission capa- „ Lambert U.S. Pat No. 438 U22. issued Apr. 26, 1983 

hilitics have supported recent growth multi-media data pre- discloses a cable television system which includes a plural- 

sentationofinformation. Multi-media presentations include, ily of selectable video signal sources having selectable 

in addition to coovcntionai text still-images, animation, television program material. The system enables a viewer to 

slow and fast scan video, and graphics format visual pre- select desired program material available by telephone at a 

sentations. Multi-media also includes sound data presented remote location and have toe selected material promptiy 

in concert with, or independent of. one or more of the listed available for viewing. A minicon^wtcr stOTcs information on 

visual presentations. A multi-media presentation can range the program source location, the status of the selected 

fi-om the equivalent of an electronic book including plain program source, the available channels and the schedules for 

test in combination with still images to liill motion video tach. 

presentations of feature movies. Thus, multi-media spaas a ^ Walter et al. U.S. Pat No. 4 J 13390, issued Apr. 23, 1985 

wide spectnun of data storage, retrieval and transmission discloses an Information system for storage, retrieval and 

requirements to present information in various formats to generation of information from a plurality of nuilti-media 

system users. sources. The system uses a plurality of source ii^>uts and a 

As described, multi-media includes full motion video plurality of data outputs, all under the control of a common 

presentations. Various systems have been suggested to selec- 45 computer that is operative along a common data bus. 

tively provide a user with requested video programming. Included as source inputs arc stored memory data, hard copy. 

These systems are sometimes referred to as {^ogramming- microflche and direct operator entered data, 

on-demand and in^xilse pay per view. Monslow et at U.S. Pocock et ai. U.S. Pat Nos. 4 J34.764 and 4.941.040. 

Pat Nos. 4,890320 and 4,995.078, respectively issued Dec issued respectively on Mar. 29, 1988 and Jul. 10. 1990 

26, 1989 and Feb. 19, 1991. These patents disdose a 5^ disclose cable TV systems for distributing pre-recorded 

television broadcast system for real-time transmission of a video and audio messages, which comprise a remote stCH-age 

viewer-chosen program at a viewer requested time to the device. The video is presented as still frames, which are 

requesting viewer's television receiver. The system com- stored in a nmltiple node frame store. A video frame has one 

prises a program coUectioQ. which stores TV programs on a of the scan lines in its video blanking signal uniquely 

video tape. Each program is assigned and labeled with a 55 addressed. 

catalog number. Nakalima et at U.S. Pat No. 4,538,176, issued Aug. 27, 

A viewer request is transmitted using a conventional 1985 discloses a video/audio transmission system, which 

tclei^one over the PSTN to a scheduling conq>uter. The sends video and audio information from video and audio 

chosen program is transmitted at the requested time over a files at a center to a subscriber through at least one subcentcr 

broadband cable for viewing on the requesting viewer's 60 having a video/audio buffer memory, 

television receiver. A control unit prevents other households Walter U.S. Pal. No. 4,506387, issued Mar. 19, 1985 

connected to the cable from viewing the program. discloses a programming-on-demand cable systom. which 

Cohen U.S. Pat No. 4,949,187 issued Aug. 14, 1990 allows any one of a plurality of users to request any one of 

describes a video communication system comprising a a plurality of video programs from a library of programs, 

remotely controlled central source of video and audio data. 65 The programs are stored in memofy devices selectable by a 

This system allows home viewers to select from a choice of host computer at a central data station in response to an 

movies or other video and audio data that may be transmitted address signal transmitted from the user. Upon request of die 
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viewcxs, ttic programs are transmitted at a high non-real- The VoD buffer includes limited storage capabilities for 

time rate over a fiber optic line network. Optical data is then video and audio data supplied by a VIP. Enhanced function- 

reconverted to electrical data and stored for broadcast to the ality is required to suppcxt multiple program storage and to 

viewers. integrate data from various data bases to provide composite 

McCalley ct al. US. Pat No. 4,829372, Issued May 9, 5 programming required for multi-media and mixed-media 

1989 discloses a presentation player which is utilized in a presentations. 

digital, interactive communication system accessible to a To support network management, a need further exists for 

plurality of subscribers who can select any of a plurality of a system which dynamically interacts with network facilities 

pre-recorded video/audio presentations f<x viewing on their to reconfigure network resources in real-time and in 

TV sets. The system includes a large scale data base, which 1° response to iofonnation requests. A further need exists for a 

stores digital information Including still frame images and library system for accessing and retrieving multi-media 

textual Information in hard disk memoiy units. programming from storage and from independent informa- 

Beaulier VS. Pal. No. 4.821.121. issued Apr. 11. 1989 tion providers in response to user requests and transmitting 

discloses a still image store system, which stores and selec- the data over wide bandwidth links to a node serving a user, 

tively outputs video image data. A random access frame Accordingly, an object of the invention is to provide a 

store receives input video data converted into digital form Uhrary of multi-media data including video programming on 

and transfers Ihe data to a disk store for more permanent demand using con4>onents of the PSTN. 

stOTagc. Full size data and reduced size data of the same Another object of the invention is to provide subscriber 

video image arc stored. access to multiple sources of combined image and textual 

Bohn U.S. Pat, No. 4,888.638, issued Dec. 19, 1989 ^ programming over the PSTN, 

discloses a marketing research system for substituting stored j^e invention is to provide real-time 

TV pro-ams for regularly scheduled, broadcast TV pro. subscril>er control of multi-media and video programming 

grams . The substitute TV programs may be transimtted from delivery. 

a central office via telephone lines to households of coop- * ^-i. ^ i_- * * • - * -j 

cxating paneUsts for stJrage at the household premises. " ^ stdl foither object of the invenUon ^ to provide a 

««^T, , . T J * . ^ J . t- . selected video program to a subscriber withm a pndtta- 

While providing multiple data formats from a data base to preceding interval after initiation of a request 
a user, these pnor art systems do not integrate network 

control functions to |Hovide a high speed data link between DISCLOSURE OF THE INVENTION 

major nodes narrow band encoded data from nodes to ^ 

remote users. In particular, prior art systems are not respon- According to one aspect of the invention, a media server 

sivetoindividual user requests for providinghighspeeddata for supplying multi-media daU includes a user request 

connectivity from a data source to a node serving one or processor responsive to a user request for supplying infor- 

more users and selectively schcduUng and supplying maUon request data. A session controUer is responsive to the 

requesting users with programming. . , information request data for supplying information retrieval 

ReUted copending appUcation Ser. No. 07/766.535 filed ^ala and output control data, A data storage device is 

Sep. 27. 1991 describes VidecvOn-Dcmand (VoD) Saviccs responsive to the mformation retneval data for supplymg 

that provide video programming to subscribers over the program data. An output controUer. respoijsive to ^ 

pubUc switched telephone network (PSTN). A menu of data supphes the requested mulU-media data. The 

video programming information is accessible at the sub^ ^ mulU-rnedia data may mclude text^ stiU images, graphics 

scriber's premises. The subscriber may transmit ortlering low and high resolution partial and full motion video and 

information via the PSTN to independent video information audio. 

providers. Video prograroming may be accessed and trans- The ou^mt controller includes transmission circuitry feu* 

mitted to the subscriber directly from a video information transmitiiag the multi-media data to remote end users, 

provider (VIP) or through a video buffo* located at a central According to a feature of the invention, a public switched 

office (CO) serving the subscriber. telq)hone network Is responsive to the ou^ut control data 

The VIP transmits coded digital video data over wideband *c session controller fOT siq?plying the multi-media 

PSTN suppUed connectivity to a central office. The video ^ remote end users. The user request data is suppUed 

data may be buffered at the central office for transmission to the user request processor means by the public switched 

over a POTS line to the subscriber. A subscriber may use 50 ^ep*^«»*^ networic 

either a standard telephone instrument over the PSTN or a According to another aspect of the invention, the user 

dedicated control device over an ISDN packet network to request processor includes a transmission receiver for 

order the video programming. Such a device is located at a receiving the user request data from a remote end user. The 

television set of the subscriber and pennits a display of the user request data is suf^lied to the transmission receiver by 

program menu on the television screen. 55 a public switched telephone network. 

Connectivity between the central office and the subscriber In accordance with another aspect of the invention, the 

for transmission of video data is [vovidcd by an asymmetri- data storage device includes a plurality of storage media for 

cal digital subscriber line (ADSL) systcnt ADSL interface staring the program data. The data storage device may 

units perform frequency multq>lexing of digital video infer- include both optical and magnetic memories and may further 

mation with voice information to be transmitted to ffie go include three different storage media having substantially 

subscriber and support transnaission on the ISDN packet different respective information retrieval times, 

data nenvork of a reverse control channel from the sub- According to a further aspect of the invention, session 

scriber to the central office, manager includes an output port selector responsive to Ihe 

However, the Vidco-on-Demand system does not include user request data for supplying ou^ut port assignment data 

an integral library of video program material, nor does it 65 and a menK^ for storing session status data. The memory 

support integration of several sources of programming mate- includes a table for storing output port assignment data, 

rial to provide a multi-media or mixed media presentation. input port assignment data, and program status data. 
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According to yet another aspect of the invcntioii. the Various storage modules of differing capacity and access 

media server iudiudes a program storage Librarian re^nsive speed are provided. 

to the information retrieval data for sillying program Storage format is MPEG encoded digital video, received 

priority data of respective program data, the data storage ftom the VIPs. cr Dl digital video, which is MPEG encoded 

device responsive to the program priority data for staring the 5 by the server processor and stored in MPEG format. The 

program data. processor provides appropriate interface witti intelligent 

According to an additional aspect of the invention, a protocol, 

random access storage unit provides storage of the program &hoyo and other objects, features and advantages of 

the i^esent invention will become jq>parent from the fol- 

According to still another aspect of the invention, a lowing description taken in conjunction with the aocompa- 

program data input controller is responsive to the session nying drawings. 

controUer for supi^ying real-time program data to the data 

storage device. A video data encoder receives the real-time BiOEF DESOUPnON OF DRAWINGS 

pro^ data and supplies encoded video progiam data to j ^ ^^^^^ ^ multi-media programming 

the data storage device and/or to the output controller for ^^^ution system induding a media server according to 

muncdiate distribution. ^j^^ invention integrated in a public switched telephone 

According to yet another aspect of the invention, the network, 

session controUer includes session registers for storing ^ ,^ ^ dnipUfied block diagram of a media server 

dynamic frame location data indicating a current frame _ * *». -3,.^ ^- 

_ ^ - , . ^ 20 acooroxng to Inc invention, 
position of the program data. The session controUer may 

further indudc a memory for stcring a session touting table ^^S. 3, 3A and 3B arc a detailed block diagram of a 

having program data routing data and program source data according to the invenUon. 

for active users. FIG. 4 is a block diagram of program storage facilities of 

According to a further aspea of tiie invention, the session ^ ^« «^ according to die invention, 

controller is responsive to user address and file selection FIG. 5 is a block diagram of program storage facilities of 

data for supplying network configuration request data. The the media server iUustrating data block distribution based 

user request processor may include security processor for upon the data striping technique of the present Invention, 

storing user access data and, responsive to die user access , ^ . ^,ww. 

data, ^ectively supplying the iiformation request date to ^ ^ODE ^^^AB^G OOT THE 

the session controller. INVENTION 

According a particular feature of the invention, die user The overall \^dco-on-Demand and multi-media distribu- 
request processor can detect a uses- control link failure. The tion service platform shown in FIG. 1 uses existing corn- 
user request processor may further include an audio poncnts of die Public Switched Telephone Network (PSTN), 
response unit for receiving the user request data and for 33 The system supports storage and distribution of conven- 
supplyiog audio responses to a requesting user and a pro- tional full motion video programs Cofeatures**) such as 
gram catalog processor responsive to die user request data movies at user request Le., Mdeo-on-Demand (VoD). Also 
for supplying the program catalog data to a requesting user. supported are multi-media presentations and processing. 

AccGiding to anodicr feature of the invention, the usa induding combinations of text* still images, and full and 

request processor nwans supplies the user request data to a 40 partial nootion video. Video may include interactive activi- 

multi-media processing means fcx' siq^plying informadon ties such as training applications, games, shopping, etc. 

retrieval data to Ihe data storage device. The Media Server uses con^xression techniques to store 

The media file server system handles requests received video and other multi-media data in memory resources 

from a Video Services Gateway and provides a video file controlled by the Media Server for subsequent forwarding 

feed to die customer via the netwcrk link. In addition to 45 over interoffice facilities. The switching facilities are located 

^deo^tt-Demand c^bility, the server supports other user in Central Offices (COs) serving residential customers or 

highly interactive multi-media applications. The server is a subscribers. Loop electronic devices modify the transniis- 

file management system responsible for inputting video files sion characteristics of die local copper loop, to provide 

from video and multi-media informati(m provides storing required enhancement to the PSTN and permit delivery of 

these files or passing the real-time data through to the user, so full motion video information and other media, 

keeping track the user*s session, handling all interactive High data rate types of multi-media data are encoded to 

control requests ftota. the user, and controlling all ou^xit to consearve system resources. For example, analog video infor- 

the user. mation is first converted to a digital format using encoding 

The system comprises an Input controller, Q.931, X.25. algcHithms standardized by the International Standards 

Tl and DS-3 interfaces, a librarian, a storage manager, a 55 Organization (ISOs) Motion Picture Experts Group 

session manager, an output controller, an interactive (MPEG). Each titie com^scs video information stored by 

processes, and a multi-media i^lication processor. The tiie Media Server as an addressable data file in conventional 

h1)f arian provides file functions including distribution of data processing devices functioning as a video library. The 

video, audio, stills, and text selections to die session man- function of establishing and monitoring ccmnections linking 

ager and the multi-media application processor at the request 60 a video library port transmitting selected information with 

of itself and die multi-media application processor. The the end user ports receiving the information is performed by 

librarian keeps track of the storage location of all multi- a supervisory controUer such as a netwcrk control system, 

media selections and catalogs and stores all incoming files e.g., FLEXCOM software, used to control die electronic 

from VIPs. The librarian records access history for deter- digital cross-connect switches (DCS) in the PSTN. The 

mining statistical usage and trends. This iiifonnation is used 65 DCS, also used for switching two-way DS-1 rate 

for, among other diings, designating frequentiy used features transmissions. Is adapted to additionally provide bridging or 

for assigiunent to rapid access highly addressable storage. broadcast of video information to several users. Data session 
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control between a video library poit and a remote user is one 
of the lunctioDs perfonned by the session manager of the 
Media Server. 

The network control software of &c Media Server in 
combination with management resources of the PSTN (ie., 
FLEXCOM/UNC or other Network Management System) 
control the '"network session** between an Output Controller 
of the Media Sailer, external program providers, and user 
ports. The session manager also maintains a reocrd of 
relevant data regarding each session which is forwarded to 
a customa billing system. 

Customer local loops equipped with Asymmetric Digital 
Subscriber Line (ADSL) devices arc connected to the DCS. 
The multi-media distribution system provides for the simul- 
taneous transport of a one-way 1.544 megabit per second 
(MBPS) signal over the same twisted pair transmitting voice 
messages to the residential subscriber. The ADSL trans- 
ported signal is demultiplexed and the L544 portion is then 
decoded using MPEG standard techniques to deliver a ftill 
motion video signal. In the PSTN, fiberoptic technology will 
replace existing coaxial and twisted pair connectivity widi 
corresponding enhancements made to switching and routing 
equipment. 

Referring to FIG. 1. a multi-media system includes CO 
equipment 10 which is part of a PSTN. CO 10 provides 
cormectivity from information providers 140 and 160 
through the system to Media Servers 200 and 202 to 
multi-media subscriber 100 and VoD subscriber 120. 
.^O equipment 10 includes a conventioDal vdce switch 12 
which includes means to detect off-ho<^ service requests, 
call conviction (Le., ring trip), a DTMF decoder 14 and dial 
pulse detector. Voice switch 12 also includes an actual 
telephone call connection switch for routing voice circuits 
among the various ports. The CO equipment shown may be 
physically distributed over several sites. 

Connected to voice switch 12 are ADSL equipment 16 
and 18 for multiplexing (i) voice and signaling information 
from voice switch 12 and (ii) digital multi -media data from 
Digital Cross-Connect System (DCS) 24 onto respective ^ 
subscriber local loops 20 and 22. Multi-media data from 
multi-media information providers 140 and 160 is provided 
to DCS node 26 where it is selectively supplied to Media 
Server 200 or immediately transmitted to DCS node 24 
under control of Network Management System 28. 

In addition to providing pre-stored video and multi-media 
programming, the Media Server accqHs video and multi- 
media progranuning from video and multi-media informa- 
tion providers 140 and 160 for later transmission and for 
real-time and multi-pass MPEG encoding. Real-time encod- 
ing is used to provide encoded full motion video while 
minimizing network transmission requirements and provid- 
ing a signal con^atible with ADSL connectivity to sub- 
scriber premises 100 and 120. Multi-pass encoding per- 
formed by the Media Server provides a higher quality video 5S 
signal for storage and later transmission over the network to 
lubscriber premises 100 and 120. 

ADSLs 16 and 18 multiplex data on subscribers loops 20 
and 22 using frequency multiplexing, dividing the available 
loop bandwidth into three segments. Base band audio and 60 
signaling below 4 kilohertz (kHz) provides connectivity for 
a conventional telephone services available on the **plain old 
telephone system"* (POTS). Alternatively^ ISDN channel 
requirements consume die bottom 80 kHz of loop band- 
width. Reverse channel digital packet infoimation is posi- 6S 
tioned between 80 and 90 kHz providing approximately 16 
kilobits per second (kbps) connectivity from the subscriber 
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premises to a packet switched network such as ISDN 
network over a D-channel interface. Compressed video and 
multi-media data is contained between 100 and 400 kHz to 
provide a 1.6 MBPS channel for transporting the video and 
multi-aiedia data over reactive loc^s 20 and 22 to cus- 
tomer premises 100 and 120. 

The Media Server is shown in further detail in FIG. 2. The 
Media Server system processes all requests from Video 
Gateway 30 for providing multi-media and video file feeds 
to customer piemises via the DCS and ADSL systems. The 
Media Server preforms input of video and other information 
files from Video multi-media information providers 140 and 
160, stores these files or passes real-time data through to 
sul>scribers 1(NI and 120. monitors and records user sessions, 
processes all interactive control requests from users, and 
controls all ou^ut to the user. 

The Media Server also processes and supplies multi- 
media services iivcluding interactive learning, interactive 
games, and other presentations. Hie Media Server stores and 
processes all data required for the multi-media applications 
including text, still pictures, audio, and partial and full 
motion video, as well as interactive ai^lication scripts. 

The Media Server includes eight major component sys- 
tems: Input Controller 210, Q.931 ISDN Interface 230, 
librarian 250, Storage Manager 270, Session Manager 310, 
Output Controller 330^ interactive processor 350 and multi- 
media application processor 370. 

Input Controller 210 includes a plurality of DS-3 Input 
Ports 212 for receiving multi-media data including digitized 
video in the form of MPEG encoded digital video signals 
and unencoded video. Dl digital video is supplied to librar- 
ian 250 for MPEG encoding. Video supplied in MPEG 
encoded format is supplied to Session Manager 310 for 
storage by the Media Server or for immediate transmission 
by ou^t controller 330. 

Q.931 Interface 230 provides connectivity between Inter- 
active Processor 350 and ISDN D Channel Interface 38 
(FIG. 1). Interactive Processor 350 receives command data 
over the ISDN from subscribers running interactive pro- 
granuning from the Media Sovct. Interactive {H^ograms 
include multi-media presentations and video games. Inter- 
active Processor 3S0 also receives command data from 
subscriber control unit 130 for Interactive control of feature 
presentations (i.e., conventional video programming includ- 
ing movies, concerts, etc.) including pause, fast-forward, 
reverse, and other •'VCR** type capabilities supported by the 
Media Server. These latter commands arc passed to Session 
Manager 310 for further processing and control of the video 
programming. 

Data to t>e stored retrieved from memory is first routed 
through librarian 250 and, under its control. Storage Man- 
ager 270 either stores the program data or retrieves and 
provides previously stored program data to Output Control- 
ler 330. 

Media librarian 250 controls distribution of video, audio, 
stiU image data and text selections to Storage Manager 270 
in response to information requests from Session Manager 
310 and multi-media q^lication processor 370. 

Referring to HG. 3, the litnarian further monitors and 
record in Feature Index System 252 the storage location of 
all video selections for VoD and multi-media appLcations. 
The librarian also records a history of access to-video 
progranmiing. Lc., ^features**, and to other data provided 
during each twenty-four hour period in Usage Data Accu- 
mulation System 260. The usage data is suj^lied to Usage 
Probatnlity Processor 262 to establish an intelligent cache 
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using DRAM Storage 278 for r^id access and highly 
addressable storage of features. 

Feature Index System 252 maintains a catalog of data and 
support processing for storing all locally stored programs. 
This includes the allocation of storage media type and space, 
maintenance of addressing tables for program status and 
frame indices, and maintain an index for all volumes. The 
program listing data is supplied to a it^nuing system sup- 
ported by Video Gateway 30 (FIG. 1) via Packet Data 
NetWOTk 40. 

Feature Index System 252 performs catalog maintenance 
functions including input of new feature program data into 
the system* ageing, and deletion or archival of aged program 
data. New program data from Video and Multi-Media Infor- 
mation Providers to be stored by the Media Scrvcx arc 
received via a DS-3 port 212 of Input Controller 210. The 
catalog maintenance system determines the priority of the 
incoming program data and allocates ^)prop[riate storage to 
the data. Once the file space is allocated and the file is stored, 
the volume indexes are updated, the frame positions of the 
program are calculated and frame addressing tables are 
created and stored. The frame addressing tables are used to 
address a feature from any position in the feature. 

When it is determined that a stored feature is no longer 
required. Media Librarian 250 removes the program data 
from the file catalog. The record to t>e deleted is then flagged 
by a system administrator of Storage Allocation Processor 
272, 

Librarian 250 tracks frequency of feature access. As a 
feature is requested less frequently, it is ''aged"* by the Media 
Server. Usage lYobability Processor 26i2 assigns a priority 
value to the feature which is used to determine the appro- 
priate storage type to maximize system resources while 
providing acceptable access time to the feature based on its 
demand history. Once a feature is aged to a point of not 
having been requested within a predetermined time period, 
the Media Server removes the program from on-line storage 
units 278, 282 and 286 and places it in archival storage 290, 
The feature header data remains stored in Feature Index 252. 
although access time for the feature will be increased. 

The catalog system updates feature title data as the 
features are loaded into the Media Server. The updated 
catalog infonnation is supplied by Librarian 250 of the 
Media Server to Video Gateway 30. The data supplied to the 
Video Gateway is shown in Table 1. 

TABLE 1 
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TABLE 1-continued 


ELEMENT 


USE ORIOIN 


TYPE 


Author, 


die elemeiis listed. 




Duectof^ 






Subject 






Motion 


Uaed by the gatewa^r for VIP 




Picture 


feature type blocking 




Associatioa 


based on rating: PQ, 




Rating 


PO-13, R, NC-17, XXX 




Catcgsrj 


Used by the Gateway VIP 






Menu prooesaor to 






detenoine the placeinetit 






of dkc title 





Alternatively, according to a preferred embodiment of the 
invention, menu data is retained in the Media Server and 
downloaded to user customer provided equipn^nt (CPE) for 
viewing and selection or transmittal to the user directly for 
processing. 

Usage Probability I^ocessor 262 statisttcally determines 
features having the highest probatnlity of usage on a per 
hour and day of week basis to properly allocate high oidex 
storage, i.e., DRAM Storage 278. on an hourly basis. In 
support of &is function. Usage Data Accumulation Memory 
260 stores tables of data including time of viewing, day of 
viewing and cumulative number of requests that are updated 
each time a feature is supplied. 

Allocation of storage in the Media Server is based on the 
ranking of a feature and die output of the trend processing 
performed by Usage lYobability Processor 262. Referring to 
FIG. 4. storage is divided into several components, includ- 
ing DRAM 278. Magnetic Disk 282, hlg;h Speed Magnetic 
28^ and Archival Magnetic Tape 290. All features are 
stored on the appropriate media t)ased on the priority rank- 
ing of the feature. For example, DRAM Storage 278 is used 
fed* (he highest priority features as determined by the trend 
processing whereas Archival storage is used for the lowest 
priority features, l^ble 2 gives typical priority assignments 
and storage capabilities of each media. 



TABLE 2 



PRIORIIY 


NUMBER OF FBAJUItES 


STORAGE 


I 


20±5 


DRAM 


2 


100 ±30 


MAONBTIC DISK 


3 


300±50 


HKJH SPEED TAPE 


4 


500 + 


ARCHIVAL TAPE 



ELEMENT 



USB 



ORIGIN 



TYre 



Feature 
Title 



Feature 
bukx 
Number 
Priority 



Feature 
Le&g& 

Key 

Actoc/Actress, 



To be used by ttie meau 
system to iipffat^ the list 
of featwes provided 
for the users. 
Used by tiie gateway 

whcU tTBIIMTtlttlHy ft 

lequest to die server. 
Used by tiie gateway to 
detexnuDC tbe sc\-up arvi 
wait time far a fea&ne. 



Used for schedule 
piDcesstQgby tbe 
gateway. 

Used by the Gateway fat 
peifunumg searches on 



Video infonu^ 
tton piovkler or 



Librarian 



Qrigiaally deter- 
mined by tbe 
feature box office 
ranking. Subse- 
quently deter- 
mioed by tbe 
TVcnd processor. 
VIP/Programmer 



VIP 



Alpba/ 
Numeric 

Integer 



50 DRAM Storage 278 is used for the highest twenty fea- 
tures and data files as detcnnined by the trend processing. 
When a feature or other high priority media file is stored in 
DRAM it does not occupy magnetic storage space untO 
removed from DRAM storage. A compressed feature length 
55 movie of 90 minutes duration occupies approximately 1.2 
gigabytes of DRAM storage. 

Disk Storage Units 2S2 are fast access magnetic and/cr 
optica] media providing storage for the second highest fifty 
jsiority features and media data files as detcnnined by the 
60 trend processing. When a feature is stored on a disk unit it 
does not occupy DRAM or Tape Storage until removed. 

Optical disks are especially efficacious since the capatxl- 
ity now exists to both read and write from optical disks. 
Also^ optical disks and disk readers are now quite 
Array 65 inexpensive, permitting economic use of ever increasing 
arrays of data mediums. The optical reading devices are 
easily programmable (in the same manner as a 
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commerciaUy-available CD player) to read designated por- 
tions of the program contained upon the CD in a predeter- 
mined sequence. The redundant data inherent to c^ticai disk 
use can be used as back-up data in a data stream transmitted 
from the optical disk to another storage device or an ou^Mit 
processor that controls the data stream into the PSTN. 

High Speed Tape Storage Units 286 store features and 
multi-media data files having a medium priority as deter- 
mined by the trend processing. Finally, Archival T^ Stor- 
age is used for the lowest priority features and media data 
files. 

Because of the high speed and extensive storage cqiadty 
of optical disks, they can be used in place of virtually any of 
the aforementioned ixttmcry device. Further, an array of 
optical disk readen can be used without the t>enefit of other 
memory devices, to provide the entirety of the program data 
to the media server supplying the video and multi-media 
data over the PSTN. At present the only real draw*back of 
optical disks is found in Ae expense of re-writing data to 
such disks, and the technical lixnitations making ro- wilting 
of data awkward. 

Specific memory devices, either in the video information 
provider, the multi-media information provider ox the media 
server can be dedicated or set aside for the benefit of specific 
subscribers for a time period longer than the duration of 
fulfilling a single program request Such an arrangement 
would allow a subscriber to pre-selcct video programs to be 
transmitted to his or her premise at specific times without 
experiencing time delays inherent in the necessity of sup- 
plying the same program to as many users as possible 
simultaneously in order to avoid overloading the video data 
system. For the extra convenience, subscribers could pay a 
premium ther^y justifying the dedicated use of a particular 
memory device. 

Depending upon the usage of a paiticular memory device 
by a particular subscriber, there may be additional c^dty 
in that memory device to accommodate dedication to mc^re 
dian one subscriber. A particularly effective method is the 
dedication of a memory device to a group of subscribers 
where the usage of that group represents the normal cdp^dty 
of the memory device. 

Depending upon the type of memory device requested by 
a subscriber, the price of the premium would be altered. For 
example, a fast cache memory using a DRAM dedicated to 
a single subscriber or groiqi of subscribers would require a 
higher premium than an archival t^. To fiiUy utilize the 
c^abilities of die memory device, the subscribers would 
also have to have the capacity to download the contents of 
the DRAM into an on-site memory device capable of 
holding die entire contents of the desired progranL Further, 
such a memory in the media server would have to be fed by 
a similar memory in the video information provider or die 
multi-media information provider in order to make optimum 
use of the mem<»y device characteristics^ as well as limiting 
the time during which die transmission channels were occu- 
pied. Thus, a DRAM in the media server is best serviced by 
the fast downloading from a DRAM in the video informa- 
tion provider. 

The media server of the present invention has the capa- 
bility of feeding dirough a program from an archival t^ in 
die video information provider to the subscriber premises on 
a real-time basis. However, this is far firom the most cfEkient 
use that can be made of the video data system of die present 
invention. 

Since particular types of mediums can be selected by 
subscribers or groups of subscribers, and the system can 
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Operate in real-time, faster than real-time or slower than 
real-time, subscriber premiums can be adjusted accordingly. 
Thus, the priority diat dictates the assignment of the fastest 
memory device can be based on criteria other than the 

5 frequency of program use. Another basis for assigning types 
of memory device would be to assign priority by program 
length. Thus, short infomiation presentations would be 
handled by the fastest memory device while longer pro- 
grams such as movies would be handled by the t^ drivers 
or occasionally magnetic or optical disk. Also., programs- 
could be divided into long and short categories, eadi being 
prioritized according to the frequency of usage of a particu- 
lar program within its category. Thus, some shCHt programs 
could t>e prioritized so as to be handled by slower memory 
device than those handling some of the long programs. 

Storage Channel Management Processor 274 controls 
flow of data between all storage devices and Ou^ut Control 
Processor 330. Ii^ut Controller 210 receives multi-media 
and feature program data from Video and Multi-Media 

20 Information Providers 140 and 160. Feature data input 
streams are accepted either as MFCG encoded digital video 
or as Dl digital video to be encoded by the Media Server. All 
data is either stored for play at a users request or passed 
directly through to the user as real-time programming. The 

25 storage chamiel management process^ 274 also controls the 
allocation of specific memory devices in the media server to 
predetermine subscribers. As previously stated, diis selec- 
tion is made based upon input from the subscriben speci- 
fying a request for a specific type of memory. However, the 

30 control signals can be provided from die network manage- 
ment system which is preferably controlled by the network 
operator. Subscriber requests for particular types of services, 
such as dedicated memories of specific types, are made to 
the system management and provided to the media service 

35 from die network management system depicted in FIG. 1. 
The Session Manager 310 also supervises die selection of 
modes, such as real-time or one of the variety of comfvessed 
modes such as MFBG I or MFCG XL The selection of mode 
can be predicated upon a variety of factors, such as delays 

40 between requests for the same program, the frequency of 
program usage, and the length of the programs requested. 
Obviously* the selection of transmissira mode can be pro- 
grammed in a vari^ of ways, based upon any numt>er of 
different combinations of criteria. One sudi criteria is the 

45 type of conqxession system used (if any) for transmission of 
the video frames. 

The present system can accommodate MPEG I and 
MPEG n formats. MPEG I is a compression standard that 
delivers thirty frames per second (fps) of video data over 

50 limited bandwidth channel such as that of a CD-ROM. 
MPEG n is directed at broadcast television and has a 
corresponding bandwidth. For most movie scenes transmit- 
ted over the subject network, the background remains rela- 
tively stable while action takes place in the foreground. The 

55 background may naove, but a great deal of the scene is 
redundant The MPEG process starts its compression by 
creating a reference frame called an I or intraframe. These I 
frames contain the entire frame of video and are placed 
every ten to fifteen frames. Since only a small portion of the 

60 frames whidi fall between the reference frames are different 
from the rest of the reference frames, only the differences are 
captured, compressed and stored. 

An MPEG stream is configured to have three types of 
pictures; an intra or I, as previously described; a predicted; 

65 and. a bi-directional interpolated. Intraframes provide entry 
points into the file for random access, but can only be 
moderately compressed. Predicted frames are encoded with 
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refeicDce to a pass frame (dthcr an intra or a previously the group. Once out of sync, a s^arate session is established 

predicted &ame), and in general will be used as a icference for that user requiring Session Manager 310 to cause the 

for future predicted frames. Indicted frames receive a fairly Gateway to establish a new network link to the subscriber's 

hig^ amount of compression. Bi-diiectional pictures provide viewing location. Note that, although each user is assigned 

the highest amount of compression but require both a past 5 individual logical session, sessions remaining in sync 

and a future reference in order to be encoded. Bi-directional each other share ou^Hit and network facilities, 

frames are never used for references. In <^tion, a refer- g . ^^^^ maintains a matrix of routing 

ence picture is divided into a gnd of 16x16 pixels squares t^f^^JlJ^^^^ t!.oS«« ;«^uMJn« ruu^t ..c^ .r^ 

called macro blocks. The subsSuent pictured also (tividcd inf^tion f<^ each session, mdudmg what users arc 

S d^ ^^oo assigned to a g^^^^ 

then searches for an exact, or near exact, match towe^ the data: Inpm P^t number or ocal sto^^ 

. , , . r . J. file play clock uses the total number of frames m a given 

reference picture macro block and those m succeeding J^ J by time, the frame position for thai 

pictures. When a match is found, ttie computer transmits nrJ^^ZT^ ^ uj^, ui^x*«u*. iiuaiuwu i^i uim 

^ u *u «i u *ii*7T,«^^ feature. This data is provided to the Session Registers 316 

only the difference tfarouoi what is called a vector move- ^ * ^ .1 t j • 

' , . 1. for trackinfi frames for each lofiical subscriber session and IS 

meat code. The macro blocks expencncmg no change are , . ^''^ uoi^iuug i«i ««i lugAwu »ui«*aiua a^^uu am* « 

ignored, and thus the amount ofdata tfiat must be com- "V^'"^ intcmipted session. Session Manager 312 

i;essedandstoredissignificantlyieduced,Afterfindingthe discontinues roister updates upon detection of a session 

!1 11 *• - 3 A- « JL« ki^i.. a- «t««J?«*»« intcmiption. The Session Manger 312 receives requests for 

changes in location of the macro uocks. the algonthm . , . ^ ^i- i. ^ ^ * ^ 1 *_ 

t,. . « .nr.^ ^» Ml ^ J zi J ^ initial session estabusnment and for nle r^neval from 

con^lhngtbzMPmopci^U^wmf^cxTcanccfbc data '^^^ ^^^g^y j^^^ ^30 and Control Channel 

by describing the difference between corresponding macro ^ p itlr 054 ^•^-'^ iux^ik^k^ ^ 1 

blocks. This is accomplished trough a mathematical pro- ^* 

cess called distxete cosine transformation or DOT. This Interactive Processes: 350 processes incoming commands 

process divides a macro block into four sub-blocks* seeking ^om subscribers sites once a session is established by tfic 

out changes in color and brigjitness. Gateway. These commands include pause or like feature fwr 

MPEG encoded video data received at DS-3 port 212 of « Vid«>-on-pemand, and all response and requests by multi- 
Input ControUcr 2W is routed to Session Supervisor 312 for media work stations T^moM^ 
storage by the Media Server or as flow-through to an content and sd^xtivdy forwarded^^^^ 
appropriate output port 332 of Output ControUcr 33«. Scs- for processing: Session Manager 310 for Video^-Donand 
sion Manager 310 supervises the data flow once connecUon i^*"*=val appUcations and to Mum-Media AppU- 
from the Video Multi-Media Infcnnation Ptovider to the 30 ^^^'^ Processor 370 for MulU-Media Apphcations. 
subscriber is established by Input ControUer 210 and OuQMtt Due to the requirements resulting from imaginative sub- 
Controller 330. No data is stored and no index information scriber use of multi-media operation, elaborate manipulation 
is sillied to Librarian 250 in the case of flow-through data. of video program data is often demanded. In the very least. 

For non^ncoded data, a simplified f 0™ of MPEG encod- operation would entail fi^uent stopping and starting of 

ing is performed by Real-Time MPEG Encoder 390. requir- 33 the video program at predetermined portions (rf the program, 

ing a latency of ^jproxiraately ten minutes from data input ^ wcU as rq)eating sdected segments of the program. Such 

to data outout Multi-Pass MPEG Encoder 392 is used for manipulations may be carried out at subscriber-selected 

non-real-time processing, and jwovides ftiU MPEG encoding poi^u in the video program. Consequentty. it is necessary 

of video data. Both MTCG encoders receive non-encoded » subscriber to easily identify vtdco frames, 

video data from Input ControUer 210 and provide encoded 40 afcsementioned use of frame indices is paiticulariy 

video to Storage Allocation Processor 272 of Storage Man- helpfiiL By using these indices, a video program can be 

ager 270. The encoded video data is either stc^ in an tracked on a frame-by-frame basis. As a result die video 

^)prupriate storage media or transmitted by StOTage Channel program can be manipulated on the same basis so that a 

Management Controller 276 to Output Controller 310 fcr subscriber can indicate exactly where the program should be 

transmission to a subscriber over the PSTN. 45 started or stopped, or which portions should be replayed 

Session Manger 310 include Session Supervisor 312 Such mampuLttioD can be carried out in the same mannex 
which manages all program sessions including system that a subscriber uses to order a program. As previously 
access by Vidco-on-Demand suhsmbers, o&a multi-media stated, the manipulation is facilitated througJ» the use of a 
usffs and input and output to, from and through the Media n^cn" system such as those used in ordering goods or 
server by Multi-Media Information Providers. Session 30 scviccs over a credit network. Hie aforementioned frame- 
Supervisor 312 tracks and records all data pertinent to each by-frame tracking and manipulation can also be used for 
session including output port, input port (if receiving data selected copying and editing program material being stored 
directly from a Multi-Media Information Provider or If the *» the subscriber terminal. TOs can be done using a special 
usCT is a Multi-Media Information Provider), feature being control unit such as clement 130 in FIG. 1 or a personal 
played cr multi-media apjrfication address, feature index 55 coiiq)utcr such as element 108 in FIG. 1. The frame number 
data, feature frame data, and session condition. The Session ^ indication can be displayed in a periodic overlay. aUowing 
Supervisor also performs network resource optimization by * subscriber to locate a group of franocs, and from that point 
the simultaneous broadcast of the same feature over one to identify a spedflc frame. 

output port to nudtiple subscribers. However, each sutv- Control Channel Monitor 352 monitors each subscriber's 

scriber session is individually managed to permit interactive 60 control channel to detect a communication failure. In the 

features such as video pause. event of a failure. Session Manager 310 is informed and 

Session Trace Processor 314 tracks each subscriber's corrective action is initiated, 

session based on feature and frame so that the execution of Referring to FIG. 1, dial-tip access to the Media Server in 

a pause sequence can ht managed for each Individual the absence of dedicated Control Unit 130 is provided by 

session. A subscriber may start viewing a feature as part of 65 voice switch 12 which establishes cormectivity with VRU 34 

a larger group, with a subsequent selection of a pause which answers the incoming calL The VRU prompts the 

function placing the subscriber **out of sync** with die rest of subscriber for a user ID which is input via the OTMF pad of 
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telephone instnimeat 122. The user ID is checked and, if all of tiie data exists on other disks. The defective drive can 

valid the VRU prompts for a video selection. The video be replaced and the data that was stored on it is leconstructed 

selection is then input using the DTMF pad of telephone onto the replacement drive. However, this system does not 

instrument 102 which then sends the selection information optimally use all of the opacity of the memory device 

to the Media Server via Video Gateway 32 and Packet Data 3 available to it A more effective method is found in the data 

Network 40. The Media Server identifies the requested title str^ing technique depicted in FIG. 5. 

and determines if the title is available. anangemcnts for canying out data striping are 

IfO^etiUeisfound^aodhasnott.^^^^ ^nfS^^cJiJo'J^^^^ 

for transmission, the coire^pondmg data 54N. And the other arrangement is locSed on the right hand 

a reserve Idle conmuimcations port IS Idc lo s^dc. For purposes of this discussion, elements 501, 502,503 

mission of the video data to an associated DCS node 24 or ... son can be considered archival, or slow tapes. Elements 

26. Transmission of the data is delayed fa- a predetermined 511^ 512, 513 .. . 51N can be considered high speed tapes, 

number of minutes in response to a first request for the video ^vhile elements 521, 522. 523 . 52N can be considered disk 

selection to allow for simultaneous transmission of the video drives. Finally, elements 531, 532, 533 . , . 53N are DRAM 

data file to subsequent subscribers placing an order for the memory elements, generally used as memory caches. Each 

same title within the delay period. The subsequent request horizontal line of memory devices is controlled by a CPU 

orders are also placed in the queue and the associated such as 541, 542, 543 . . . 54N. 

communications pent ID is matched to the subscriber's The daU output as controlled by each respective CPU is 

network address. provided at a pair of ou^ut terminals 551, 552, 553 . . . 55N 

After expiration of the predetermined delay, i.e., when ^ * CPU 541 . , . 54N. These ou^ pain are preferably 
current time equals the designated start time, the video data SmaU Computer Systems Interfaces (SCSI). This is a gen- 
file is transmitted froraMcdia Server through the DCS to the ^^1 purpose parallel interface standard for connecting one ot 
designatedADSLintoface 18 for transmission to subsmber ^!3**?^e?S?^'^'^tP* ^"^""^ invention will also 
premises 120. At the end of the program, a message is ^ccomn^c SCSl-U interfaces. These aw 16-bit miple- 
{««c«,:«^ ts^ tKa iuf-.uo c*r««. f/T isj2«rr*ir Tui^w.^»JLs>M ^ mcnUUons usmg known SCSI conunands. This interface is 
transmitted by the Media Serv^ to Netw<Kk Management transferring data at rates up to 10 megabytes par 
System 28 to take the system down by tcrmmating DCS ^^^^ (be combined CPUs 541, 
connectivity. 5^2. 543 . . . 54N is controUed by control server 570. 

In an enhanced version d the Video-on-Dcmand system. Control server 570 optratcs to control and coordinate the 

subscriber premises 120 (FIG. 1) is provided with a control ^ data flow from each of the outputs 551, 552, 553 .. . 55N, 

unit 130 for receiving data commands from remote control connection between control server 570 and central 

132. Remote control 132 can be a conventional infrared processors 541, 542, 543 . . . 54N is preferably an Ethernet 

remote control for interacting with control unit 130. DaU connecUon. Control server 570 is connected to gateway 

from control unit 130 is provided to subscriber ADSL processor 572 via an Ethcm^ connection. Preferably the 

interface 124 fw transmission of command data to ISDN gateway processor is attached to the rest of the network via 

D-channel interface 38. The ISDN D-channd interface can a 56 KB x,25 data link. This processor keeps track of all 

provide initial subscriber order information directly to video legitimate subscribers and manages validation for instnic- 

gateway 30 in Ueu of using voice response unit 34. Once tions received by the subscribers. Gateway processor 572 

video gateway 32 identifies a subscriber request to establish also keeps maps, as well as subscriber profiles. When a call 

connectivity with the Media Server, the address of control ^ comes from a subsoiber to view a particular movie, the 

unit 130 is provided to the Interactive Processor 350 (HG. request passes through the gateway processor 572. This 

3). Upon receipt ctf the ccaresponding Interactive Ptoccssot processor has the cq)ability of receiving responses in DTMF 

netWOTk address by control umt 130. direct connectivity is f^m subscribers so that sudi requests can be forwarded to 

esUblished between control unit and the Media Server 200 control server 570, It Is noted tiiat the connection 

or 202 over packet data network 40. This connectivity between the gateway processor 572 and the rest of the 

pennits direct data transfer between flie customer premises network to facilitate receipt of subscriber requests can be 

and the Media Server to support interactive video control carried out in the same manner as used for the previously 

used in interactive educational i»ogramming and interactive described media server. Rirthcr, the gateway processor can 

video presentations such as video games. an attached voice response unit as well as a DTMF 

Control unit 130 also supports interactive control of the ^ decoder as previously described with req>ect to video gate- 
buffered video data by transmitting appropriate conunands way 30 in HG. 1 of this application, 
to Session Manager 310. These controls allow the subscriber Requests fixHU gateway processor 572 are sent over the 
to fast forwant rewind, forward, reverse search and pause Ediemet connection to control s^ver 570, which (hen 
the video/audio data provided via DCS 24 to the subscribers assigns q>proprlate data ou^ts to service the subscriber, 
prenuses. 55 Once an assignment of a particular output is made to a 

VRU 34 may additionally include voice recognition capa- particular subscriber to provide a particular video program, 

faility to support voice recognition security functions and a timer is staitcd so fiiat anyone else requesting the same 

voice selection of video programming. video program witfiin a predetermined length of time can be 

Data reading and transmission errors can be critical in any included to receive the program output from the selected 
video program provider. This is e^>ecially true if the data is 60 output connection. As additional subscribers request the 
compressed in one form or another. While the present same program within the predetermined time period, supple- 
invention can operate without data compression, avoidance mental comnunds are sent to the various network switching 
of such errors is still critical to maintain the quality of the elements, such as the digital cross-connection system 24 (in 
video programs received by the subscribers. Error removal FIG. 1) so that additional users can be provided from the 
or fault tolerance can be provided by redundant array of 65 same data stream from the selected output pair, 
inexpensive disks (RAID) containing redundant data. With The combination of die control server 570. the gateway 
this system, if one of die disk drives fail, no data is lost, since processor 572 and the array of memory devices can be 
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referred to as interactive muld-mcdia television, multi-view fourth type (if they arc citable of storing the entirety of the 

platform (IMP), and is generally referred to as a data pun^). program noaterial in a single mcmoiy device such as 521. or. 

Such data pumps can be used on site with a video informa- the data from memory device 521 can be distributed in 

tion provider 142 (in FIG. 1) or a imilti-media infonnation segment at fashion over a plurality of the fast DRAM 
provider 162 (in FIG. I), as well as with a media scrvex as 5 devices represented by 531 . 53N). While using this 

previously described. technique a system operator can oeate a data ^awi 

. ^ * « , _ . MM'* *«^T flowmg from the data pump depicted in FIG. 5 that is 

Any numbff of paraUcl outputs 551, 552. 553 . . ,SSS^ constitoted by a mixture hfproffiSii segments that best suiu 
be provided. For example, to a given data pun^)su<» as that subscriber demands made upon the media serva or 

depicted in FIO. 5. 50 SCSI ou^ts are conten«)Uted. ^j^j, infonnation provider. 
However, the outputs can be multiplexed in any number of " ^ ^ 
different anangements to provide a date ^ or steams more often for some frograms than for 

"^V^^l^ ISS*^*!?**'** ^ ^ ^^^f^ T <^«r^e op«ator liirther has the optiin "f tr«ismltting 
5S1, 552. 553 55N. The data stream re«iltu.g fcom the progra^Tfaste. than others. TOs selection can b^ 

afor«iientioneddatap^is c»ntrolkd mta^gM^ based upo» the ftequency of program demand by the 
tent by oonrn,! server 570 which mstrurts CPUs 541. 542. » ^ ^ a,7subsciibcrs. program 

543... 54N to control tte data striping iHOoessainongeacli 

even nroffam type. For example, adult programs 

J the vanous^s of memory device contained m the ^ «^ ^ transmi^only dicing cotaiT lours of the day. 
aforcmcntoone pump. . ^ . . While the first throu^ fourth types of memory devices 

The resulting data stream is constituted usmg a data depicted in FIG. 5 arc constituted by archival tape, high 
striping method in which portions of a single propam magnetic disk and DRAM, respectively, this 

oontamed m the first type of mcnK^ device, such as 501, combination of memory devices is not necessary to 

are distributed over a plurality of dififcrent mem<ary devices ^ ^^^g technique of die present invention. 

511, 512. 513 . 51N of a second memory type (preferably alternative, the first two types of memory device (501 

having higher operating speed &an the first memory type). . . . 50N and 511 . . . 51N. respectively) may be eliminated 
As depicted in HG. 5. portions of single programs contained ^ magnetic disk (521 ... 52N) and the DRAM 

on one, some or aU of the memory devices 501, 502, 503 . ^^^^ (531 53,^ selection of such an 

SON arc an^oncd among a plurality of memory devices arrangement would depend upon die amount of video pro- 
5U, 5U. 513 . 51N of the second type. Fot illustrative ^ demanded by subscribers, the number of 

purposes, the first type of memay device can be considered subscribers, die schedule of programs offered to subscribers 

an archival or slow speed tape whUe the second type of ^^^^ ^^^^ ^i^^ serviced. 

menuMrydevicecanbeconstitutedbyhighspeedtape drives. alternative, optical disk drives such as diosc 

Using this technique, the loss of one mam»y device such depicted by 561, 562, 563 .. . 56N, could be substituted for 
as 511 docs not wipe out an entire program accessed from magnetic disk drives 521 . 52N. If particularly fast 

archival tape 501. Using well known conventional tech- 35 magnetic disk drives are being used, the optical disk drives 

niqucs such as interfacing, die portions of program from a ^ould be substimted for the high speed tape drives 511, 512, 

failed memory device can be reconstituted using portions of 513 . 51N. Because the optical heads used to read optical 
die same program from otficr memory devices. D^nding ^ ^ progranmied to select segments of a single 

upon tficlengthoftheprogramsegments apportioned among program radicr ttian tfic continuous reading of an entire 
die i^urality of memoiy devices, an interlacing technique ^ program, each optical disk drives could be used to supply 

may not be particularly effective. However, program seg- portions of a single program to a plurality of magnetic drives 

mcnts can be repeated in different mcnawy devices. For such as 521, .. 52N. These program segmente can be passed 
example, the i»ogram portion transmitted between memory magnetic disk drive to a single DRAM such as 

devices 501 and 511 via data stream 1(a) can be repeated in 531^ ^ eadi program segment can be passed onto a different 

a plurality of memory devices by transmitting toe same DRAM such as 532, 533 . 53N as depicted in RG. 5, If 

segment from memory device 511 to mcniory devices 521, ^y^^ distribution of joogram segments is carried out by one 

522 and 523 via date st]rcairis U(^j),n(l>) and 11(c), res^ of the magnetic drives 521 . 52N, then each of the 

tivcly. Sudi repetition is optional depending upon program magnetic drives will distribute program segments over die 

size and die entasis placed by die system operator on piuraHty of DRAM memory devices 531 .. . S3N. The 

reliability or the popularity of a particular program. distribution <rf program segments can be based upon that 

Repetition need not be carried out on a one-to-one basis provided by toe memory devices depicted as 511 . . . 51N, 

between memory devices 511. 512. 513 . . . 51N and 521, or a re-app<»tionment or distribution can be affected by 

522, 523 . . . 52N. Rather, the program segnoents may simply magn^c disk drives 521 . . . 52N. 
be further redistributed between the second type of memory xiiis segmentation of a single program con be applied to 
device (511 . . . 51N) and toe third type of memory device 55 aplurality of different programs stored on aplurality of basic 

(521 . . . 52N). For purposes of toe example defucted in FIG. memory devices such as optical disks, high speed t^>es or 

5, toe third type of memory device can be a magnetic disk arcfaivU tapes. The complex rearrangement of program 

drive. Because of toe speed of such drives (in comparison to segments to suit toe needs of a system operates or infonna- 

diat of high speed tapes) repetition of program segments is tioQ provider is permitted by toe earlier-described identifi- 
morc feasible Ln tcnns of timing efficiency than would be ^ cation of eac± frame of toe video programs. Because toe 

possible with tape drives. video programs are easily scanned and identified, algoridims 

The fourth type of memory device, depicted by 531, 532, contained In control server 570 can select a numb^ of 

533 .. . 53N, is a DRAM cadie memory. This is toe fastest frames for segmentation based upon toe demands upon toe 

type of memory available and also the most costly for information provider or media server. Such algoriduns arc 
storing large amounts of infonnatioo. The contents of toe 6S known in toe video data transfer tecdinology. and are selected 

diird type of memory device represented by 521 . . . 52N, can or adjusted depending upon the capacity and demands of toe 

be fed directly into coiresponding memory devices of toe video provider system. 
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Yet anocher alteroadvc is depicted in FIG. 5. On the right To avoid this drawbaclL a subsciibei ordering a predeter- 
hand side of the block containing CPUs 541 . . . 54N> only mined video pfogiam is provided with header information 
optical disks ait accessed to obtain video program data. that accon^anies the segments of the selected program. The 
Because the optical disk reading head can select predcter- header information is automatically fed Into the home sub- 
mined program segments (under the control of a CPU such 5 scriber equ^ment so that the proper program segment can 
as 541, control server 570 can control the arrangemwt and be identified and stored for viewing when the segment 
timing of the segments of the various programs contained on appears in the data stream at the home subscriber equipment 
optical disks read from readers 561 . . . 56N. Based upon Such a header can accompany each segment of the desired 
subscriber demands sent through gateway processor 572, program and is configured in a manner well known in this 
control server 570 configures die data stream constituted by technology for the easy identification of a particular data 
segments from each of the programs contained in the optical stream. 

disks being read. It need not be necessary f ot each segment of the selected 

The ultimate configuration depends upon the interface program to contain a header if subsequent segments of the 

between the SCSI outputs 551 .. . 55N and ttie comnuini- selected program appear in the daU stream on a synchronous 

cation system conveying the video i^ogram data. For basis. The synchronous time daU can be sent along with the 

example, if multiplcxkg is bdng used with aj^^ identification of the hcadcx from the media server to the 

of interfaces with the communicatoons network, control subscribt^ equipment. Once the header has been 

server 570 wiU have to configure Ae data s^^m accord- .^^^ homeTibscriber equipment is capable of 

indy. It IS noted that the configuration of the video data j , . . ^ , 

streL WiU also depend upon the aforementioned time '"''^'^''^f^ and placing in memory only those program seg- 

delays between suteSber demands and the time at which 20 ^^''^ syndiromzation with die appearance of the onginal 

the demanded program will be transmitted to a plurality erf ^^^"^ identifying the desired video program. Header data 

subscribers over the communication networic The present ^ ^^r each program segment Tlie 

data striping arrangement is flexible enough to be used in synchronizing daU sent to the honM subscriber equipment 

any number of different configurations. For example, ttie would Include the time delay between subsequent segments 

ou^t of the data pump depicted in FIG. 5 could be a single 25 desired program, as well as the length of the segments 

data stream firom a single output feeding a network or a to be copied. 

media server. The same process of selecting and storing particular 

On the other hand an information provider may have a program segments from the data stream can be carried out by 

separate output for each media server contained within a a media sdvcr. If predetcrmiDcd memory devices in the 

communication netw(»k providing the video programs. It is 30 media server are dedicated to particular subscribers, then the 

also known that the multiplexing arrangement can be based media server can operate to allocate selected program seg- 

upon any type known that will accommodate the bandwidlh meats to the memory devices assigned to the subscribers 

necessary for digital program data. This can include time requesting those programs. This can be done for a plurality 

division multiplexing, code division multiplexing as well as of subscribers having memory devices assigned to them, and 

division of die existing bandwidth for a plurality of different 35 is easily facilitated by selectively tiding the video program 

program signals. In the alternative, the multiple SCSI out- segments from the data stream. If hig^ speed memories are 

puts could be providing selected video data from a media available in the media server for such duty, while sufficient 

server to a predetermined subscriber assigned to each output transmission capacity exists between the media server and 

and dius memory device. Also, a media server could be the subscribers assigned to the memory devices and the 

providing a very limited number of outputs to a large 40 subscriber home equipment has the capacity for high speed 

number of subscribers. receipt and storage of data, the individual subscribers can 

In such a case when there arc limited numbers of outputs select a download from the media server in a faster than 

<A video progranuning and large numb^ of subscribers to real-time mode. The program segments would then be 

receive such programming, it Is necessary that the data collected at the subscriber home equipment fcr viewing in a 

stream circulate through the system to be accessible to all of 45 real-time mode when desired by the subscriber, 

the subscribers. In the same maimer, a video information In the alternative, slower-operating memory devices 

provider can circulate a data stream to be accessible to a could be used to download the selected video program 

plurality of media servers within a communication system segments from the media server to the individual subscrit>er 

providing video data service, or even a plurality of commu- assigned to a particular memory device in real-time if the 

nication networks providing such service. Delivery of the 50 high speed capacity did not exist in both the media server 

video program segment data stream to media servers is and die subscriber home equipment, or if the subscriber 

buffered by the packet data network 40 in FIG. 1. desired a real-time transfer of the video program data. 

CoQsequentiy, scanning an identification oi the video pro- Selection between the real-time nK>de for video program 

gram segments for delivery to the media servers would not transfer or modes faster than or slower than real-time is 

be a particular problem. ss preferably made at the option of the subscriber if the 

However, home subscribers do not have equipment exhib- capacity exists within the media server, the communications 

iting the efficacy of that contained in the packet data network network and die subscriber home equq)mcnt Otherwise, the 

or the media server. Consequentiy, selection of the proper niode of transfer is dictated by the existing equipment 

program segments from the data stream can be highly limitations. 

problematical to the home subscriber. This is especially true 60 As previously discussed, if transfer of video program data 

if the video data is compressed so that real-time Identiflca- is carried out in real-time or in a mode slower than real-time, 

tion of the proper video frames is beyond the capacity of the identification on a firame-by-frame basis and manipulation of 

home subscriber equipment. Further, information regarding the program data on the same basis by die subscriber 

the correct frames, even if they could be identified on a becomes feasible. However, if such mani]Miiation is carried 

timely basis by the home subscriber equipment, is very 65 out at the media server based upon subscriber request, 

difficult to provide to the home subscriber equipment so that additional strain is jdaced upon the c^dty of both the 

the selection process can be carried out. media server and the communications network t>etween the 
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media server and the home subscriber equipment Such 7. The system of claim 1. further comprisicg a plurality of 

manipulation becomes extremely problematical when ou^uts, each pfoviding an ou^ut data stream constituted by 

selecting program segments from the aforementioned data intermixed program segments of a plurality of programs 

stream. Consequently, manipulation of program data on a from said memory array. 

framc-by-£rame basis is best carried out at die home sub- 5 8. The system of daim 1, wherein said ou^t control 

scriber equipment. means comprise means for placing a data header at the 

Although the present invention has been described and beginning of each of said program segments, said header 

illustrated in detail, it is cleariy understood chat the same is being indicative of a particular program to which said header 

by way of illustratioii an example and is not to be taken by is assigned. 

way of limitation, the spirit and scope of the present inven- jq 9, Hie system of daim 8. wherein said ou^t control 

tion being limited only by terms of the appended claims. For means further comprise means for sending header data to a 

exanq>le, MPEG encoding may be pof ormed by an attached subscriber requesting a particular program, said header data 

processor that is part of the server architecture. Further^ each being indicative of said header associated with said particu- 

con^nent of ttie server architecture may reside on a lar program requested by said subscriber, 

separate processing platform and be dosdy coupled by high The system of claim 9. wherein said output control 

speed application program interfaces (APIs). means further comprise means for syndironizing time delay 

I claim: between transmission of subsequent program segments of 

1. A data handling system arranged to provide multi- said particular program requested by said subscriber, 
media dau to one of aplurality of subscriber premises in a The system of claim 10. wherein said header data 
PubHc Switched Tdephone Network (PSTN), servicing said indudes data indicative of said time delay f<x said particular 
plurality of sut)scriber premises and having means for dr- ^ P^^?^ ^ . . , ^ . 1 . ^ 
dilating a data stream through said PSTN to be available to ^^^^f ^ wherein denaents (bHg) are 
rrr7«i7t**ii*,r «,Kr«^K-J%^«,jc** *o</i Hat- iior„«;«r, contauied withm a media scrva controlhng transmission of 
said pluraUty of subscriber premises, said data handlmg CrossConnect sySem to said sub- 
system compnsmg: scriber wcmises. 

(a) a digital cross-connect system responsive to control handing system of claim 12, wherein said 
date fOT establishing conductivity bctw^ a multi- ^^^^ ^^^^^ ^^^^ 
media data base and said plurality of subscriber pre- ^^^^ ^ ^^^^ ^j^^ subscriber requests cawelatcd 

by said input control means. 

(b) a plurality of programs designated for transmission to 14 jy^^ system of claim 1, \s*erein dements (bHg) are 
said plurality of subscriber premises, each program ^ contained within a video information source providing said 
being divided into a plurality of program segments; programs to said cross-connect system. 

(c) a memory array constituted by a plurality of memory 15. \ data handling system of claim 14, further conq>ris- 
types, each memory type having a different operating jng ^ packet data network arranged between said video 
speed, said memory array conqxrising a plurality of infonxtation source and said digital cross-connect system, 
memory devices of each said memory type, said plu- 1^, xhe date handing system of daim 1, wherein said 
rality cf memory types being arranged from a first to output control means coirq>rise means for altering said 
n'th level according to increasing operating speed; ou^^ut data stieam based upon subscriber requests correlated 

(d) first control means for distributing each program taken by said input control nteans. 

from a iirst memory type in sequential program seg- 17. A data handling system arranged to provide multi- 

ments over a plurality of memory devices of a second ^ media data to one of a pluraUty of subscriber premises in a 

memory type having faster operating characteristics; Public Switched Telephone Network (POTN), scrvidng said 

(e) second control means for rq>eatedly distributing the plurality of subscriber premises and having means for cir- 
same program segment &om at least one of said plu- culating at least one data stream through said PSTN to be 
rality of memo«y devices of said second memory type available to said plurality of subscriber premises, said data 
to a plurality of memory devices of a third memory 45 handling system comprising: 

type, where each mem<Hy device of said second type (a) a digital cross-connect system responsive to control 

provides program segments to said plurality of memory data for establishing conductivity between a rmilti- 

devices of said third memory type; mediaAideo data base and said plurality subscriber 

(f) input control means for processing requests for said premises; 

plurality of programs &om said subscriber prnnises; so (b) at least one multi-niedia/video data base comprising: 

and (i) a plurality of programs designated for transmission 

(g) output control means for providing an output data to said plurality of subscriber premises, each pro- 
stream constituted by intermixed program segments gram being divided into a plurality of program 
from said plurality of programs. segments; 

2. The system of daim 1, wherein said output control 55 (ii) a first memory array cooq^rising a first plurality of 
means con^xise means for multiplexing outputs of said memory tyi)es, each memcxy type having a different 
memory array. operating speed, said first memory array comprising 

3. The system cf daim 2, wherein said means for multi- a first plurality of memory devices of each meraory 
plexing is arranged to carry out time division multiplexing. type, said first plurality of mcrooiy types being 

4. The system cf daim 2, wherein said means for multi- 60 arranged from a first to n*th levd according to 
plexing is arranged to carry out frequency division multi- inacasing operating speed; 

plexing. (iii) first control means for distributing each {HOgram 

5. The system of claim 2, wherein said means for multi- taken from a first memory type in program segments 
plexing is arranged to carry out code division multiplexing. over a plurality of memory devices of a second 

6. The system of daim 1. wherein said output control 65 memory type having faster operating characteristics; 
means comprise means for placing said ou^t data stream (iv) second control means for distributing program 
In M!PBG format segments from each memory device of said second 
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memory type to a plurality of memory devices of a 
third memory type where each memory device of 
said second type provides memory segments to each 
memofy device of said third memory type; 

(v) first input control means for processing requests for 3 
said plurality of programs from said plurality of 
subscriber premises; and 

(vi) first output control means for providing an output 
data stream constituted by intermixed program seg- 
ments from said plurality of programs; 

(c) a media server comprising: 

(vii) a second memosy array con^sing a second 
plurality of memory types, eadi memory type having 
a different operating speed, said second memory 
array being constituted by a second plurality of 
memory d^ices of each memory type, said second 
plurality of memory types being arranged from a first 
to o*th level according to increasing operating speed; 

(viii) third control means for distributing each fvogram 
taken from a first memory type in sequential program 
segments over a plurality of memory devices of a 20 
second memory type having faster operating char- 
acteristics; 

(ix) fourth contrcd means for repeatedly distributing the 
same program segment from at least one of said 
plurality of mem<Hy devices of said second memory 25 
type to a plurality of memory devices of a third 
memory type, where eadi memory device of said 
second type provides program segments to said 
plurality of said memory devices of said third 
memory type; 30 

(x) second input control means for processing requests 
for said plurality of programs from said plurality of 
subscrit>er premises; and 

(xi) second output control means for providing an 
output data stream constituted by intermixed pro- 35 
gram segments from said plurality of programs. 

18. The data handling system of claim 17, wherein said 
data handling system conqxises a plurality of media servers, 
and said muUi-mediaMdeo data base comprises a plurality 

of outputs, each providing an output data stream and being 40 
dedicated to a single one of said media servers. 

19. The data handling system of claim 18. wherein each 
media server conqvises a plurality of ou^ts, each output 
providing an output data stream where at least one of said 
plurality of outputs is dedicated to a single group of sub- 45 
scriber premises. 

20. Tike data handling system of daim 19, wherein at least 
one of said plurality of media sorvcrs conqnise means for 
selecting predetermined program segments from a data 
stream constituted by intermixed program segments of said 50 
plurality of programs from said memcny array. 

21. The data handling system of claim 20, wherein said 
means for selecting comprise means for receiving header 
data from said nuilti-mediaMdeo data base, said header data 
being associated with a program selected by a subscriber 55 

2X The data handling system of claim 21, wherein said 
plurality means for selecting further comprise means for 
recognizing said header data in said data streams. 

23. The data handling system ci claim 17, wherein said 
subscriber faemises comprise: ^ 

(d) means for altering said output data stream based upon 
sub$crit)er requests correlated by said first and second 
input control means; 

(e) means f^ selecting predetermined program segments 
from a data stream constituted by intermixed program 65 
segments of a plurality of programs from said first and 
second memory array; and 



(f) means for receiving header data from said multi- 
mediaArideo data b&se, said header data being associ- 
ated with a program selected by a subscriber. 

24. A ixocess for creating a data stream composed of a 
mixture of program segments from a plurality of programs 
for use in a data handling system arranged to provide 
multi-media data to one of a plurality of sutiscriber premises 
in a Public Switched Telephone Network (PSTN) servicing 
said plurality of subscriber premises and having means for 
circulating at least one data stream through said PSTN to be 
available to said jdurality of subscriber {vemises, said data 
handling system including at least one multi-media/video 
data base, and at least one media server arranged to distrib- 
ute program data from said nuilti-media/video data base to 
said plurality of subscriber premises, said process con4>ris- 
ing the steps of: 

(a) selecting a plurality of programs from a plurality of 
mcmoiy devices of a first type; 

(b) concurrently distributing a plurality of segments of a 
selected program to be interspaced with program seg- 
ments taken firom other programs; 

(c) receiving input controd signals; and 

(d) arranging program segments into a data stream 
responsive to said input controls signals; 

whcrdn step (b) further comprises the sub-stq>s of: 
(i) sequentially distributii^ program segments taken 
from a first memory device having a Srst operating 
speed into a plurality of memory devices having a 
second operating speed greater than that of said first 
memory device, and 
(il) r^atcdly distributing the same program segment 
taken from at least one of said plurality of second 
operating speed memory devices Into a plurality of 
memory devices having a third operating speed 
greater diaa said second operating speed 

25. The process of claim 24, wherein step (b) further 
con^irises the sub-step of: 

(iii) sequentially distributing program segments from said 
plurality of third operating ^ed memory devices 
among a plurality of further memory devices having 
operating speeds greater than the third operating speed. 

26. The process claim 25, \^erein step (b) further 
con^irises the sub-steps of 

(iv) assigning a header to each program segment, and 

(v) sending indicia of said header to a customer requesting 
said program. 

27. The process of claim 26, wherein step (b) fuithcr 
comprises the sub-steps of 

(vi) determining a time delay between subsequent pro- 
gram segments of the same program; and 

(vii) sending indicia of said tunc delay to said subscriber 
with said header data. 

28. A system for providing data to at least one of a 
plurality of subscriber premises served by a public commu- 
nications network conq>rising: 

a digital cross-connect system responsive to control data 
for establishing conductivity between a data base and 
said plurality of subscriber premises; 

said data base induding a memory array comprising a 
plurality storage components of varying access 
speeds arranged in a plurality of groups, the coxiqx)- 
ncnts of each group having similar access speeds, the 
group of lowest access speed components having stored 
therein complete fnograms; 

first distributing means for sequentially distributing a 
plurality of segments of one of said programs among a 
plurali^ of first storage components of a higher access 
speed group; 
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second distributing means for repeatedly distributing the 
same program segment from at least one of said iirst 
storage components to a plurality of second stciagc 
components of higher speed than said first storage 
components; 5 

accessing means for accessing in parallel the distributed 
plurality d program segments firom Ifae plurality of 
second storage components; and output control means 
for oomibining Ihe parallel accessed program segments 
into a serial output data stream for ou^ut to said digital 
cross-connect system; 

whereby said plurality of subscriber premises can receive 
the complete program at a real time rate. 

29. A system as rcdted in claim 28, wherein said com- 
munications n^crk is a broadband aetwcvk. 

30. A system as recited in claim 29. wherein said com- 
munications network is a public switched telephone netwcdL 
(PSTTN). 

31. A system as recited in claim 30, wherein said one 
program is a multi-media program. ^ 

32. A system as recited in daim 30, wherein said one 
program is a video program. 

33. A system as recited in claim 28, wherein said ou^ 
control means comprises a multiplexer. 

34. A mettiod for delivering programs in real time from a ^ 
source of video or multi-media information through a digital 
cross-connect system and broadband communications net* 
work to subscriber premises, said method comprising: 

storing complete programs individually in respective stor- 
age media having a first access speed; 
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sequentially distributing a plurality of segments of one of 
said programs among a group of a plurality of storage 
components of a second access speed faster Chan said 
first access speed; 

repeatedly distributing the same program segment from at 
least one storage component of said second access 
speed group to a plurality of storage coizq>onent5 of a 
third access speed faster than said second access speed; 

accessing in parallel the distributed plurality of program 
segments from the higher access speed group; 

combining the parallel accessed program segments into a 
serial output data stream; and 

feeding said output data stream to said digital cross- 
connect system; 

\i^ereby said subscriteer premises can receive the com- 
plete program at a real time rate. 

35. A mediod as rcdted in claim 34, wherdn said com- 
munications network is a public switched telephone network 
(PSTN) and said step of combining comprises multiplexing 
said program segments into a common data stream. 

36. A method as rcdted in claim 35, wherein said stq) of 
combining comprises multiplexing i^ogram segments from 
a plurality of individual programs into a conunon data 
stream for delivery respectively to a plurality of subscriber 
premises at real time rates. 

♦ # ♦ ♦ # 
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